Cytoskeletal structure of myoblasts with the mitochondrial DNA 3243A-->G mutation and of osteosarcoma cells with respiratory chain deficiency.
The cytoskeleton, mainly composed of actin filaments, microtubules, and intermediate filaments, is involved in cell proliferation, the maintenance of cell shape, and the formation of cellular junctions. The organization of the intermediate filaments is regulated by phosphorylation and dephosphorylation. We examined cell population growth, apoptotic cell death, and the morphology of cytoskeletal components in myoblast cultures derived from patients with the 3243A-->G mutation in mitochondrial DNA (mtDNA) and from control subjects by means of assays detecting cellular nucleic acids, histone-associated DNA fragments and by immunolabeling of cytoskeletal components. Population growth was slower in the 3243A-->G myoblast cultures, with no difference in the amount of apoptotic cell death. The organization of vimentin filaments in myoblasts with 3243A-->G was disturbed by randomization of filament direction and length, whereas no disturbances were observed in the other cytoskeletal proteins. Vimentin filaments formed large bundles surrounding the nucleus in mtDNA-less (rho(0)) osteosarcoma cells and in osteosarcoma cells after incubation with sodium azide and nocodazole. We conclude that defects in oxidative phosphorylation lead to selective disruption of the vimentin network, which may have a role in the pathophysiology of mitochondrial diseases.